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METHOD AND APPARATUS FOR RESECTING A GREATER 
TUBERCLE FROM A HUMERUS OF A PATIENT DURING 
PERFORMANCE OF A SHOULDER REPLACEMENT PROCEDURE 

5 Cross reference is made to copending U.S. patent application 

Serial No. I (Attorney Docket No. 1671-01 15), entitled "Method 
and Apparatus for Performing a Shoulder Replacement Procedure in the 
Treatment of Cuff Tear Arthropathy" by Brian Maroney and Ian Trail which 
is assigned to the same assignee as the present invention and which is 
10 filed concurrently herewith. 

Technical Field of the Invention 

The present invention relates generally to a shoulder replacement 
procedure, and more particularly to a method and apparatus for resecting 
15 a greater tubercle from a humerus of a patient during performance of a 
shoulder replacement procedure. 
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Background of the Invention 

During the lifetime of a patient, it may be necessary to perform a 
joint replacement procedure on the patient as a result of, for example, 
disease or trauma. One such type of joint replacement procedure is a 
5 shoulder replacement procedure in which a diseased and/or damaged 
shoulder joint is replaced with a prosthetic shoulder joint. 

The need for a shoulder replacement procedure may be created by 
the presence of any one of a number of conditions. One such condition is 
the deterioration of the patient's rotator cuff. Specifically, an intact rotator 

10 cuff stabilizes the humeral head in the glenoid fossa of the scapula during 
abduction of the arm. While it is stabilized in such a manner, abduction of 
the arm causes the humeral head to translate only a short distance in the 
superior direction (e.g. a few millimeters) whereby a space is maintained 
between the humeral head and the acromion. However, for patients with 

15 rotator cuff arthropathy, significantly greater humeral excursion is 
observed. In particular, hyper-translation of the humeral head in the 
superior direction is observed in patients with massive rotator cuff 
deficiency thereby resulting in articulation between the superior surface of 
the humeral head and both the inferior surface of the acromion and the 

20 acromioclavicular joint during abduction of the patient's arm. Such 
articulation between these components accelerates humeral articular 
destruction and erosion of the acromion and acromioclavicular joint. 
Moreover, such bone-to-bone contact is extremely painful for the patient 
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thereby significantly limiting the patient's range of motion. In short, 
patients with massive rotator cuff tear and associated glenohumeral 
arthritis, as is seen in cuff tear arthropathy, may experience severe 
shoulder pain, as well as, reduced function of the shoulder. 
5 In order to treat patients suffering from cuff tear arthropathy, a 

number of prosthesis and techniques utilizing existing prosthesis have 
heretofore been designed. For example, surgeons have heretofore 
utilized a relatively large humeral head prosthesis in an attempt to 
completely "fill" the shoulder joint space. It was believed that such use of 

10 a large prosthesis would increase the efficiency of the deltoid muscle 
thereby improving motion of the shoulder. However, clinical experience 
has shown that such use of a large humeral head prosthesis "overstuffs" 
the shoulder joint thereby increasing soft tissue tension, reducing joint 
range of motion, and increasing shoulder pain. Moreover, such use of an 

15 oversized prosthetic head fails to resurface the area of the greater 
tubercle of the humerus thereby allowing for bone-to-bone contact 
between the greater tubercle and the acromion during abduction of the 
patient's arm. 

A number of humeral head bipolar prostheses have also been 
20 utilized in an attempt to address the problems associated with cuff tear 
arthropathy. It was believed that the relatively unconstrained motion of 
the bipolar head would improve shoulder motion. However, heretofore 
designed bipolar prosthetic heads include relatively large offsets thereby 
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overstuffing the shoulder joint in a similar manner to as described above. 
Moreover, scar tissue may form around the bipolar head thereby 
"freezing" the dual articulating motion of the prosthesis which has been 
known to create a large hemiarthroplasty that likewise overstuffs the 
5 shoulder joint. In addition, such bipolar prosthetic heads do not cover the 
articulating surface between the greater tubercle and the acromion 
thereby creating painful bone-to-bone contact therebetween. 

Yet further, a number of techniques have heretofore been designed 
in which the relatively rough surface of the greater tubercle is smoothened 
10 with an osteotome or high-speed burr. Although this approach results in a 
smoother tubercle contact surface, relatively painful bone-to-bone 
articulating contact still occurs thereby reducing the patient's range of 
motion. 

What is needed therefore is a method and apparatus for 
15 performing a shoulder replacement procedure for use in the treatment of 
cuff tear arthropathy which overcomes one or more of the above- 
mentioned drawbacks. What is particularly needed is a method and 
apparatus for performing a shoulder replacement procedure which 
eliminates painful articulation between the greater tubercle of the humerus 
20 and the acromion. 
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Summary of the Invention 

In accordance with one embodiment of the present invention, there 
is provided a method of resecting a greater tubercle from a humerus of a 
patient during performance of a shoulder replacement procedure. The 
5 method includes the step of securing a tool guide member in a 
predetermined position relative to the humerus. The method also 
includes the step of cutting the greater tubercle with a cutting tool while 
the tool guide member is secured to the humerus. 

In accordance with another embodiment of the present invention, 

10 there is provided an apparatus for guiding a cutting tool during resection 
of a greater tubercle from a humerus of a patient during performance of a 
shoulder replacement procedure. The apparatus includes a tool guide 
member having a tool guide surface defined therein. The apparatus also 
includes a positioning member for positioning the tool guide member in a 

15 predetermined position relative to the greater tubercle of the humerus. 
In accordance with yet another embodiment of the present 
invention, there is provided a surgical assembly for resecting a greater 
tubercle from a humerus of a patient during performance of a shoulder 
replacement procedure. The surgical assembly includes a cutting tool for 

20 resecting the greater tubercle from the humerus. The surgical assembly 
also includes a tool guide member having a tool guide surface defined 
therein. The tool guide surface is configured to position the cutting tool in 
a predetermined position relative to the greater tubercle of the humerus. 
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It is therefore an object of the present invention to provide a new 
and useful apparatus for guiding a cutting tool during resection of a 
greater tubercle from a humerus of a patient during performance of a 
shoulder replacement procedure. 
5 It is moreover an object of the present invention to provide an 

improved apparatus for guiding a cutting tool during resection of a greater 
tubercle from a humerus of a patient during performance of a shoulder 
replacement procedure. 

It is a further object of the present invention to provide a new and 
10 useful method of resecting a greater tubercle from a humerus of a patient 
during performance of a shoulder replacement procedure. 

It is also an object of the present invention to provide an improved 
method of resecting a greater tubercle from a humerus of a patient during 
performance of a shoulder replacement procedure. 
15 It is yet another object of the present invention to provide a method 

and apparatus for performing a shoulder replacement procedure which 
eliminates painful articulation between the greater tubercle of the humerus 
and the acromion. 

The above and other objects, features, and advantages of the 
20 present invention will become apparent from the following description and 
the attached drawings. 
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Brief Description of the Drawings 

FIG. 1 is a perspective view of a humeral prosthesis which 
incorporates the features of the present invention therein; 

FIGS. 2 and 3 are diagrammatic views which show the humeral 
5 prosthesis of FIG. 1 implanted in the body of a patient; 

FIGS. 4 and 5 are views similar to FIGS. 2 and 3, but showing a 
humeral prosthesis having a standard, subhemispherically-shaped head 
component implanted in the body of the patient; 

FIG. 6 is a perspective view of a surgical instrument assembly 
10 which incorporates the features of the present invention therein; and 

FIGS. 7-15 show a patient's shoulder during the various steps of a 
shoulder replacement procedure for the treatment of cuff tear arthroplasty 
according to the present invention. 



15 Detailed Description of the Invention 

While the invention is susceptible to various modifications and 
alternative forms, a specific embodiment thereof has been shown by way 
of example in the drawings and will herein be described in detail. It 
should be understood, however, that there is no intent to limit the 
20 invention to the particular form disclosed, but on the contrary, the intention 
is to cover all modifications, equivalents, and alternatives falling within the 
spirit and scope of the invention as defined by the appended claims. 
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Referring now to FIGS. 1-3, there is shown a modular humeral 
prosthesis 10 which includes a stem component 12 and a head 
component 14. The stem component 12 includes an elongated stem 
portion 16 and a proximal body portion 18. It should be appreciated that, 
5 as used herein, the words proximal and distal are terms of reference that 
indicate a particular portion of a bone or prosthesis component according 
to the relative disposition of the natural bone or implanted prosthesis. 
Specifically, the term "proximal" indicates the portion of a component 
nearest the torso, whereas distal indicates the portion of a component 

10 farthest from the torso. Directional terms of reference which are used 
herein include superior, inferior, anterior, posterior, medial, and lateral. 
Such directional terms are used herein according to their commonly 
understood anatomical meanings. More specifically, with regard to a 
person positioned in a standing position, the term "superior" is utilized to 

15 mean upward, the term "inferior" means downward, the term "anterior" 
means forward, the term "posterior" means rearward, the term "medial" 
means inwardly from the side toward the center of the body, and the term 
"lateral" means outwardly from the center of the body toward the side. 
As shown in FIG. 14, the distal stem portion 16 of the stem 

20 component 12 is configured to be implanted into the medullary canal 20 of 
the patient's humerus 22 thereby securing the prosthesis 10 to the 
humerus 22. The proximal body portion 18 of the stem component 12 
extends out of the proximal end of the humerus 22 in order for the head 
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component 14 to be secured thereto. In particular, the head component 
14 includes a tapered post 24 which is press fit or otherwise received into 
a corresponding tapered bore 26 defined in the proximal body portion 18 
in order to secure the head component 14 to the stem component 12. 
5 Preferably, the head component 14 is secured to the stem component 12 
prior to implantation of the stem component into the medullary canal 20 of 
the patient's humerus, although in situ securement of the head 
component 14 to the stem component 12 is also contemplated. 

The head component 14 includes an outer bearing surface 28. 

10 The outer bearing surface 28 includes a glenoid-bearing portion 30 and an 
acromion-bearing portion 32. In particular, as shown in FIGS. 2 and 3, an 
imaginary line 34 divides the outer bearing surface 28 into (1) a first 
portion (i.e. the glenoid-bearing portion 30) which is essentially the same 
configuration as a standard, subhemispherically-shaped head component, 

15 and (2) a second portion (i.e. the acromion-bearing portion 32) which, in 
effect, extends the radial distance of the glenoid-bearing portion 30. 
Specifically, the outer bearing surface 28 extends a radial distance D in 
the medial/lateral direction (as viewed in FIGS. 2 and 3). The radial 
distance D across which the outer bearing surface 28 extends in the 

20 medial/lateral direction is greater than, or equal to, 190 degrees (i.e. D > 
190°). In a more specific exemplary embodiment, the radial distance D 
across which the outer bearing surface 28 extends in the medial/lateral 
direction is approximately 220 degrees (i.e. D ~ 220°). However, it should 
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be appreciated that the head component 14 may be configured to include 
an outer bearing surface 28 which extends across any desired radial 
distance between the range of, for example, 190 degrees and 270 
degrees (i.e. 190° < D < 270°). 
5 Use of a prosthetic head component 14 having such a 

configuration (i.e. an outer bearing surface 28 possessing such an 
extended radial distance) is particularly advantageous during performance 
of a shoulder replacement procedure in the treatment of cuff tear 
arthropathy or any other ailment in which the patient's rotator cuff has 

10 been torn or otherwise separated from the humerus 22. In particular, as 
described above, in the absence of the rotator cuff, hyper-translation of 
the humeral head (or prosthetic head component) in the superior direction 
is observed. During abduction of the arm, such hyper-translation results 
in articulation between the humeral head (or prosthetic head component) 

15 and the patient's acromion 36 (along with the acromioclavicular joint). 
However, in the case of the prosthetic head component 14 of the present 
invention, the additional bearing surface area provided by the acromion- 
bearing portion 32 provides a low friction surface for articulating with an 
inferior surface 38 of the patient's acromion 36 thereby reducing, if not 

20 eliminating, pain associated with abduction of the patient's arm. 

This is a significant improvement over heretofore designed 
prosthesis. For example, use of a standard, subhemispherically-shaped 
head component in regard to the treatment of cuff tear arthropathy is 
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shown in FIGS. 4 and 5. As can been seen, the patient's acromion 36 
articulates with the low friction outer surface of the subhemispherically- 
shaped head component through only approximately 15° of abduction of 
the patient's arm. Continued abduction of the patient's arm beyond such 
5 a range (i.e. 15°) results in painful bone-to-bone contact between the 
patient's acromion 36 and the patient's greater tubercle 40. 

However, as can be seen in FIGS. 2 and 3, a significantly greater 
range of motion may be achieved by use of the prosthetic head 
component 14 of the present invention. In particular regard to the 

10 exemplary embodiment of the head component 14 described herein, the 
patient's acromion 36 articulates with the low friction outer surface bearing 
surface 28 of the head component 14 through over 60° of abduction of the 
patient's arm. This is due, in part, to the replacement of the patient's 
greater tubercle 40 with the acromion-bearing portion 32 of the prosthetic 

15 head 14. In particular, as will be discussed below in greater detail, during 
a surgical procedure according to the present invention, the natural head 
98 of the patient's humerus 22 is first resected (see FIG. 7). Thereafter, 
the patient's greater tubercle 40 is then likewise resected (see FIG. 14). 
As a result, when the prosthesis 10 is implanted into the medullary canal 

20 20 of the patient's humerus 22, the glenoid-bearing portion 30 of the head 
component 14 corresponds to the natural head 98 of the patient's 
humerus 22, whereas the acromion-bearing portion 32 corresponds to the 
greater tubercle 40 of the patient's humerus 22. What is meant herein by 
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the term "correspond" when used in conjunction with a feature of the 
prosthesis 1 0 is that such a feature is located in approximately the same 
anatomic position as the natural anatomic feature that it replaced. Hence, 
the glenoid-bearing portion 30 of the head component 14 "corresponds" to 
5 the patient's natural humeral head 98 since it is located in approximately 
the same anatomical position as the natural head 98 subsequent to 
replacement thereof, whereas the acromion-bearing portion 32 of the 
head component 14 "corresponds" to the patient's greater tubercle 40 
since it is located in approximately the same location as the greater 

10 tubercle 40 subsequent to replacement thereof. 

It should be appreciated that resection of the greater tubercle 40 is 
preferably only performed when the patient is suffering from a massive 
rotator cuff tear. In particular, since the insertion points for certain of the 
muscles which form the rotator cuff are located on the greater tubercle 40, 

15 a surgeon would not typically resect the greater tubercle 40 unless the 
rotator cuff was already torn or otherwise rendered inoperative. This is 
true since, as described above, the rotator cuff, when functionally intact, 
stabilizes the humeral head in the glenoid fossa of the scapula during 
abduction of the arm thereby allowing the humeral head (or implanted 

20 prosthetic head component) to translate only a short distance in the 

superior direction (e.g. a few millimeters) during abduction of the patient's 
arm. Hence, when functionally intact, the rotator cuff prevents articulation 
(e.g. bearing contact) between the humeral head (or implanted prosthetic 
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head component) and the patient's acromion 40. As a result, a surgeon 
would be clinically motivated to leave the greater tubercle 40 intact 
(including all muscle insertions associated therewith) in most, if not all, 
cases in which the rotator cuff is functionally intact. 
5 As can therefore be appreciated from the above description, as 

used herein in regard to the greater tubercle 40, the terms "resect", 
"resecting", "resection", and "resected", when utilized to refer to the 
concepts of the present invention, are intended to mean any cutting or 
removal of a significant portion of the greater tubercle 40 including certain 

10 portions of the tubercle 40 utilized for muscle insertion. Hence, 

"resection" of the greater tubercle 40, as utilized herein, is intended to 
refer to the removal of greater portions of the greater tubercle 40 than 
would be removed in the case in which the surgeon desires to 
substantially retain the greater tubercle 40 in its preoperative condition 

15 and/or function such as in the case of when the surgeon desires to retain 
the functionality of the rotator cuff. For example, "resection" of the greater 
tubercle 40 may include the removal of bone associated with the greater 
tubercle to a point beyond the insertion point of the supraspinatus muscle. 
In any case, the term "resection" of the greater tubercle 40, as utilized 

20 herein, is intended to mean bone material removal to a degree beyond 
any slight shaving, smoothening, or "deburring" of the greater tubercle. 

Referring now to FIG. 6, there is shown a surgical instrument 
assembly such as a cutting tool guide assembly 50 which is utilized during 
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performance of a shoulder replacement procedure according to the 
present invention. The tool guide assembly 50 is particularly useful for 
guiding a cutting tool such as an oscillating bone saw or osteotome during 
cutting of the greater tubercle 40. For example, if during performance of a 

5 shoulder replacement procedure, a surgeon discovers that the patient's 
rotator cuff is torn or otherwise rendered inoperative due to, for instance, 
cuff tear arthropathy, the surgeon may utilize the tool guide assembly 50 
during resection of the patient's greater tubercle 40 in order to allow for 
the use of the prosthetic head component 14. 

10 The tool guide assembly 50 includes support block 52, a right guide 

member or block 54, a left guide member or block 56, and a fastener 58. 
The support block 52 includes a channel 60 which defines a mortise 62 
for slidably receiving a projection or tenon 64 associated with the guide 
blocks 54, 56. In such a manner, the mortise 62 and the tenon 64 define 

15 a dovetail joint 66 which is utilized to selectively secure one of the guide 
blocks 54, 56 to the support block 52. 

The guide blocks 54, 56 are securable to the humerus 22 of the 
patient in order to guide the surgeon during cutting of the greater tubercle 
40. In particular, the support block 52 may first be secured to the 

20 humerus 22 by use of a positioning member. The positioning member 
may take any one of a number of different forms. For instance, in one 
exemplary embodiment, the positioning member may take the form of a 
surgical instrument such as an intramedullary broach 68 (see FIG. 9) or 
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an intramedullary reamer 70 (see FIG. 8). In the case of the broach 68, 
as shown in FIGS. 9 and 10, the support block 52 is secured to a proximal 
end portion of the broach 68. Specifically, the broach 68 includes a distal 
end portion 72 which is advanced into the medullary canal 20 of the 
5 humerus 22 during a broaching operation. A proximal end portion 74 of 
the broach 68, on the other hand, extends out of the medullary canal 20, 
as shown in FIG. 9. The proximal end portion 74 of the broach 68 has a 
collar 76 having a face 78 and a slot 80 defined therein. A positioning tab 
82 associated with the support block 52 is received into the slot 80 of the 
P 10 broach collar 76. Thereafter, the fastener 58 is utilized to secure the 

>:: ii. 

:JJ 

J support block 52 to the broach 68. Specifically, a threaded end portion 84 

j; of the fastener is advanced through a countersunk hole 86 defined in the 

M base 88 of the support block 52 and into a counterbored hole 90 defined 

CI in the proximal end portion 74 of the broach 68. The threaded end portion 

; ! | 15 84 then threadingly engages a corresponding threaded portion of the 

|"[ counterbored hole 90 so as to advance and retain a bottom surface 92 of 

the base 88 of the support block 52 into firm contact with the face 78 of 
the collar 76 thereby securing the support block 52 to the broach 68 (see 
FIGS. 10 and 11). 

20 It should be appreciated that, in lieu of the fastener 58, other 

configurations for securing the support block 52 to the broach 68 may also 
be utilized in accordance with the principles of the present invention. For 
example, in lieu of the fastener 58, a taper assembly such as a Morse 
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taper assembly, a multi-sided post such as a hexagon-shaped post, or a 
clamping mechanism for clamping to the collar 76 may be utilized to 
secure the support block 52 to the broach 68. 

In any event, once the support block 52 is secured to the broach 
5 68, the tenon 64 of either the right guide block 54 or the left guide block 
56 (depending on whether the surgeon is operating on the patient's right 
or left humerus) is then slid into the mortise 62 of the support block 52. A 
pair of spring plungers (not shown) are utilized to retain the guide blocks 
54, 56 in a desired location relative to the support block 52. As shown in 

10 FIG. 13, the configuration of the guide blocks 54, 56 and the support block 
52 positions a tool guide surface 94 defined in the guide blocks 54, 56 in a 
predetermined location relative to the patient's humerus 22. In particular, 
the dimensions of the support block 52 and the guide blocks 54, 56 are 
predetermined so as to position the tool guide surface 94 in a location in 

15 which a surgeon may utilize the guide surface 94 to remove a 

predetermined portion of the patient's greater tubercle 40. For example, if 
a surgeon utilizes the guide surface 94 to guide a reciprocating bone saw 
96 (see FIG. 14) or osteotome (not shown), a predetermined portion of 
the patient's greater tubercle 40 may be resected so as to allow for 

20 subsequent implantation of the prosthetic head component 14. 

As shall be described below in regard to a shoulder replacement 
procedure according to the present invention, significant advantages are 
achieved by utilizing the implanted broach 68 as a positioning member for 
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positioning the support block 52 (and hence the guide blocks 54, 56) in a 
desired position relative to the patient's humerus 22. However, certain of 
such advantages may be achieved by utilizing other types of positioning 
members for positioning the support block 52 (and hence the guide blocks 
5 54, 56) in a desired position relative to the patient's humerus 22. For 
example, different types of surgical instruments may be utilized as 
positioning members for positioning the support block 52 (and hence the 
guide blocks 54, 56) in a desired position relative to the patient's humerus 
22. For instance, as alluded to above, the support block 52 may be 

10 secured to a portion of the elongated shaft of an intramedullary reamer 
70. Alternatively, the support block 52 may be secured to a trial implant 
stem (not shown) or to the implant stem (not shown) itself. 

Moreover, either the support block 52, or the guide blocks 54, 56 
themselves, may utilize a positioning member which allows the blocks 52, 

15 54, 56 to be secured directly to the humerus 22 thereby eliminating the 
need to utilize a surgical instrument (e.g. the broach 68, reamer 70, trial 
implant stem, or implant stem) as a positioning member. In such a 
configuration, the support block 52 or the guide blocks 54, 56 may be 
configured to be utilized in conjunction with an attachment mechanism 

20 such as a pin assembly, clamping mechanism, or the like (not shown) for 
securing the same to the humerus 22 in a predetermined position relative 
to the humerus 22. 
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Yet further, the positioning member may also take the form of a 
fixture assembly or the like (not shown) which positions the support block 
52 and/or the guide blocks 54, 56 in a predetermined position relative to 
the humerus 22 without actually being secured to the humerus 22. 
5 Specifically, such a fixture assembly may be secured to any one of the 
number of surgical components which are utilized during performance of a 
shoulder replacement procedure thereby eliminating the need to secure 
the support block 52 and/or the guide blocks 54, 56 to the humerus 22. 

^ 10 Operation of the Present Invention 

In operation, the concepts of the present invention may be utilized 
il to surgically treat a patient suffering from cuff tear arthropathy during 

performance of a shoulder replacement procedure. In order to do so, as 
shown in FIG. 7, the head 98 of the patient's humerus 20 is first resected 

jw Is 
r'i I 

| j{ 15 by use of, for example, a bone saw 100. In particular, a head resection 

guide assembly 102 is first secured to the proximal end portion of the 
patient's humerus 22 in a conventional manner. A cutting guide 104 
associated with the assembly 102 is then utilized to guide the blade of the 
bone saw 100 along a desired cutting path (shown as the dashed line 
20 1 06) in order to resect a desired portion of the patient's natural head 98. 
It should be appreciated that the head resection procedure shown in FIG. 
7 and described herein is quite similar to heretofore utilized head 
resection procedures which have been used during performance of 
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shoulder replacement procedures in which the patient's rotator cuff is 
functionally intact (or believed to be functionally intact). 

Once the natural head 98 of the patient's humerus 22 has been 
resected, the medullary canal 20 of the patient's humerus 22 is then 
5 surgically prepared. Specifically, as shown in FIG. 8, the reamer 70 is 
advanced into the medullary canal 20 of the patient's humerus 22 in order 
to ream the same. As with the head resection process described above in 
regard to FIG. 7, the reaming procedure shown in FIG. 8 and described 
herein is quite similar to heretofore utilized reaming procedures which 

10 have been used during performance of shoulder replacement procedures 
in which the patient's rotator cuff is functionally intact (or believed to be 
functionally intact). 

Subsequent to reaming the medullary canal 20 of the humerus 22, 
a broaching procedure is performed in order to further prepare the 

15 medullary canal 20 for implantation of the stem component 12 of the 
prosthesis 1 0. Specifically, the distal end portion 72 of the broach 68 is 
advanced into the medullary canal 20 of the humerus 22 to a position in 
which the proximal end portion 74 of the broach 68 extends out of the 
medullary canal 20. As shown in FIG. 9, the broach 68 is advanced into 

20 the medullary canal 20 until fully seated in a position in which the collar 76 
of the broach sits substantially flush with the resected surface of the 
humerus 22. Such broaching of the humerus 22, amongst other things, 
forms a cavity which is substantially equivalent in shape to the proximal 
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body portion 74 of the stem component 68 (albeit slightly smaller to allow 
for press fitting of the stem component 68). Again, as with the head 
resection and reaming processes described above, the broaching 
procedure shown in FIG. 9 and described herein is quite similar to 
5 heretofore utilized broaching procedures which have been used during 
performance of shoulder replacement procedures in which the patient's 
rotator cuff is functionally intact (or believed to be functionally intact). 

At this point, if the surgeon determines (or had previously 
determined) that the patient's rotator cuff is torn or otherwise no longer 

10 functionally intact, the surgeon may opt to prepare the patient's humerus 
22 for implantation of a prosthesis that includes the prosthetic head 
component 14. In order to do so, the patient's greater tubercle 40 must 
first be resected. The steps associated with such resection of the 
patient's greater tubercle 40 are depicted in FIGS. 10-14. The first of 

15 such steps, as shown in FIG. 10, is the securement of the support block 
52 to the broach 68. In particular, the positioning tab 82 associated with 
the support block 52 is first advanced into the slot 80 of the broach collar 
76. Thereafter, the fastener 58 is utilized to secure the support block 52 
to the broach 68. Specifically, the threaded end portion 84 of the fastener 

20 58 is advanced through the countersunk hole 86 defined in the base 88 of 
the support block 52 and into threading engagement with the threaded 
portion of the counterbored hole 90. Rotation (i.e. tightening) of the 
fastener 58 causes the bottom surface 92 of the base 88 of the support 
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block 52 to be advanced into firm contact with the face 78 of the collar 76 
thereby securing the support block 52 to the broach 68 (see FIG. 10). 

Once the support block 52 has been secured to the broach 68 in 
such a manner, the surgeon secures either the right guide block 54 or the 
5 left guide block 56 to the support block 52. Specifically, if the surgeon is 
performing the procedure on the patient's right shoulder, the surgeon 
selects the right guide block 54. Conversely, if the surgeon is performing 
the procedure on the patient's left shoulder, the surgeon selects the left 
guide block 56. In either case, as shown in FIG. 12, the tenon 64 of either 

10 the right guide block 54 or the left guide block 56 (again, depending on 
whether the surgeon is operating on the patient's right or left humerus) is 
slid into the mortise 62 of the support block 52. The block 54, 56 is 
advanced to a desired lateral position relative to the humerus 22 at which 
time a pair of spring plungers (not shown) are utilized to retain the guide 

15 blocks 54, 56 in a desired location relative to the support block 52. 

As shown in FIG. 13, the configuration of the guide blocks 54, 56 
and the support block 52 positions the tool guide surface 94 defined in the 
guide blocks 54, 56 in a predetermined location relative to the patient's 
humerus 22. In particular, the configuration of the support block 52 and 

20 the guide blocks 54, 56, when secured to the humerus 22 by use of the 
implanted broach 68, position the tool guide surface 94 in a location in 
which a surgeon may utilize the guide surface 94 to remove a 
predetermined portion of the patient's greater tubercle 40. 
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Indeed, once the required guide block 54, 56 has been secured to 
the support block 52 in the manner described above, a surgeon may 
utilize the guide surface 94 to guide a reciprocating bone saw 96 (see 
FIG. 14) or osteotome (not shown) in order to resect a predetermined 
5 portion of the patient's greater tubercle 40. Such resection is performed 
to provide for subsequent implantation of the prosthetic head component 
14 during treatment of a patient suffering from cuff tear arthropathy. 

Once the surgeon has completed the resection of the greater 
tubercle 40 by use of the bone saw 96, the surgeon disassembles the tool 

10 guide assembly 50 from broach 68. Specifically, the right guide block 54 
or the left guide block 56 (depending on which one was utilized) is 
detached from the support block 52. Thereafter, the fastener 58 is 
unscrewed or otherwise removed from the broach 68 thereby allowing the 
support block 52 to be lifted away from the face 78 of the collar 76. 

15 It should be appreciated that subsequent to removal of the tool 

guide assembly 50, a rasp or rongeur (not shown) may be utilized to 
extend the length of the cut created by the saw blade of the bone saw 96 
in a medial direction to the point in which it intersects with the oblique cut 
created by the bone saw 100 during resection of the natural head 98 of 

20 the patient's humerus 22 (see FIG. 7). Moreover, the rasp or rongeur may 
also be utilized to remove any protruding bone sections which may 
subsequently interfere with proper seating of the prosthesis 10. 
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Once the surgeon has completed his or her use of the rasp or 
rongeur, the broach 68 is extracted from the medullary canal 22. 
Thereafter, the surgeon prepares the prosthesis 10 for implantation into 
the patient's humerus 22. Specifically, the surgeon selects both a stem 
5 component 12 and a head component 14 from a number of available 
sizes in order to select components which are properly sized for the 
patient's anatomy. It should be appreciated that the surgeon may employ 
any one of numerous techniques to determine the proper size of the stem 
component 12 and the head component 14 including the use of trial 

10 components which may be temporarily implanted into the humerus 22. 
For example, the surgeon may secure a trial head component to the 
broach 68 prior to extraction of the broach 68 in order to determine the 
proper size of the head component. It should also be appreciated that the 
surgeon generally selects a head component 14 which is sized quite 

15 similarly to the size of the patient's natural anatomy. This is a significant 
distinction from heretofore utilized methods in which the surgeon would 
generally select a head component which is larger in size than the natural 
head thereby "overstuffing" the shoulder joint as described above. 

In any event, once the final combination of a properly sized stem 

20 component 12 and head component 14 has been selected, the two 
components are secured to one another. An impaction stand and 
associated impactor (not shown) may be utilized to engage the Morse 
taper associated with the two components. Specifically, the impaction 
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stand and the impactor are utilized to advance and lock the tapered post 
24 of the head component 14 into the corresponding tapered bore 26 
defined in the proximal body portion 18 of the stem component 12 in order 
to secure the head component 14 to the stem component 12. Thereafter, 
5 as shown in FIG. 14, the prosthesis 10 is implanted into the medullary 
canal 20 of the patient's humerus 22. 

Hence, as described herein, each of the prosthesis 10, the cutting 
tool guide assembly 50, and the associated surgical method of the 
present invention provides numerous advantages over heretofore 

10 designed prostheses, instrument assemblies, and surgical methods. For 
example, use of a prosthesis which includes the prosthetic head 
component 14 is particularly advantageous during performance of a 
shoulder replacement procedure in the treatment of cuff tear arthropathy 
or any other ailment in which the rotator cuff has been torn or otherwise 

15 irreparably separated from the humerus 22. In particular, as described 
above, in the absence of the rotator cuff, hyper-translation of the humeral 
head (or prosthetic head component) in the superior direction is observed. 
During abduction of the patient's arm, such hyper-translation results in 
articulation between the humeral head (or prosthetic head component) 

20 and the patient's acromion 36 (see FIGS. 2 and 3). However, in the case 
of the prosthetic head component 14 of the present invention, the 
additional bearing surface area provided by the acromion-bearing portion 
32 provides a low friction surface for articulating with an inferior surface 38 
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of the patient's acromion 36 thereby reducing, if not eliminating, pain 
associated with abduction of the patient's arm. 

Moreover, the prosthetic head component 14 may be utilized with 
existing stem component designs. This is particularly useful since it 
5 eliminates the need to design a dedicated stem component for use only 
with the head component 14. As a result, a hospital or medical facility 
may reduce the number of different types of stem components which must 
be maintained in its inventory since the same stem component may be 
utilized for either a standard, subhemispherically-shaped prosthetic head 

10 component or the head component 14 of the present invention. 

Yet further, the cutting tool guide assembly 50 of the present 
invention provides for relative ease in the resection of the greater tubercle 
40. Specifically, the tool guide assembly 50 provides a surgical 
instrument assembly which may be utilized by the surgeon to easily and 

15 accurately determine the proper cutting plane for resecting the greater 
tubercle 40. Such an assembly does not exist in heretofore designed 
surgical instrument assemblies. 

Moreover, the cutting tool guide assembly 50 of the present 
invention provides for relatively efficient resection of the greater tubercle 

20 40 since, in certain exemplary embodiments, it is designed to be secured 
to the broach 68. Indeed, by configuring the cutting tool guide assembly 
50 to be secured to the broach 68, additional time consuming surgical 
steps are avoided. Specifically, by securing the cutting tool guide 



- 25 of 35 - 



assembly 50 to the broach 68, use of additional support members such as 
additional surgical instruments is avoided. 

Yet further, the surgical method of the present invention provides 
flexibility in regard to the type of procedure which may be performed by 
5 the surgeon. In particular, since the initial steps of the surgical procedure 
of the present invention (e.g. the steps up to and including broaching of 
the medullary canal 20 of the humerus 22) are substantially the same as 
those steps which would be performed in the case of when the rotator cuff 
is intact, the surgeon may make the decision to resect the greater tubercle 

10 40 (and thereafter utilize the prosthetic head component 14) in situ. For 
example, if the surgeon begins a shoulder replacement procedure under 
the belief that the rotator cuff is somewhat intact only to find out during the 
procedure that the rotator cuff is, in fact, functionally inoperative, the 
surgeon may "convert" the procedure into a procedure which also 

15 "replaces" the greater tubercle 40 by simply attaching the cutting guide 
assembly 50 to the broach 68 (which would be present anyway) and 
thereafter completing the procedure (including the use of the prosthetic 
head 14 as opposed to a standard, subhemispherically-shaped head) in 
the manner described above. Hence, the surgical procedure of the 

20 present invention is particularly useful in clinical situations in which the 
surgeon cannot accurately determine preoperatively the condition of the 
patient's rotator cuff. 
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While the invention has been illustrated and described in detail in 
the drawings and foregoing description, such an illustration and 
description is to be considered as exemplary and not restrictive in 
character, it being understood that only the preferred embodiment has 
5 been shown and described and that all changes and modifications that 
come within the spirit of the invention are desired to be protected. 

There are a plurality of advantages of the present invention arising 
from the various features of the prosthesis, surgical instrument assembly, 
and associated methods described herein. It will be noted that alternative 

10 embodiments of each of the prosthesis, surgical instrument assembly, 
and associated methods of the present invention may not include all of 
the features described yet still benefit from at least some of the 
advantages of such features. Those of ordinary skill in the art may readily 
devise their own implementations of a prosthesis, surgical instrument 

15 assembly, and/or associated methods that incorporate one or more of the 
features of the present invention and fall within the spirit and scope of the 
present invention as defined by the appended claims. 
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